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TIIE TREATMENT 0F WOUNDS

IN WAR,
MADE IN OPENING A DISCUSSION AT THE MEDICAVL SOCIETY

OF LONDON ON NOVEMBER 16TH, 1914,

By SIR W. WATSON CHEYNE, BART.,
C.B., F.R.S., ETC.,

VREESIDENT OF TIIE ROYAL COLLEGE OF SURGEONS OF ENGLkC;AND.

MuR. PRESIDENT AND GENTLEMEN,-I propose to-niglht to
liniit my share in thle discussion on surgical experiences
in thie present war to tlle treatment of injuries sustained.
fromiy missiles. Time treatment of these injuries naturally
falls under two hleadings:

1. The treatment of the wound itself; and
2. The treatment of the various injuries whiclh miiay

be done to the structures or organs througlh which
the missile passes.

It seems to me that at this stage of the war tlle most
urgent and profitable heading to discuss is the first-
nlamiiely, tlle treatmnent of the wound as a wound, apart
from the otlher injuries whliicl may be present. As
regaLrds the latter, we can as yet only speak of individual
cases, wlhiel, however interesting to the surgeon hiimself,
are not sufficiently numerous or advanced to enable us to
make any freslh generalizations apart from those whlich
hlave already been made in connexion with other wars.

CHARACTER OF, WOUNDS IN TIIIS WVAR.
Naval wounds are, p)ractically enitirely, caused by frag-

menits of shiell or portionls of tlhe sliip itself broken up by time
sl) lls, and tllese produce large, ragged, lacerated wounds
wvIiich canniot scab over, and where bones are ilijured tlhey
are very mnuchl broken up. ;We llave lnot had fromn otur ships
a sinigle instance of a bullet wound, but wev lad somiie
builet and also some shrapnel'wounds atoniig the miarines
from Anltwerp. A considlerable number of the wounds
havel also been coinplicatecl with burns, wlhile in m-aniy
cases therme have becik burns without any- wound, as the
result of the explosion of tlhe enemy's slhells or of our

own. e
In tlle case..of the arfmy, a large. proportion of the

wounds ar:-due -to tll6 slharp-pointed, - uarrow bullets,
many of which -pass throtu4ll the tissues and leave only
sniall apertures of entrance amid exit, whidc.scab over and
seldom require-any troatment for thle. wound itself. Oc-
casionally,- however, for various reasons, the wound of exit
uay be large, in wlicll case sepsis may occur. tlhere. The
roLtud shrapnel-Ibullets make larger orifices oLentrance and
exit than tile rifle bullets, a'nd do not -so ofbei -scab over,
wlhile if they fracture bones the injuiries, are much more

severe. The wounds ,with portions of shell resemble those
nlet with in naval warfare. *

TIE- PREVALENCE OF SEPSIS.-
Now the firet thing whichbstrikes every -one wlho is

actively engaged at the present time in the treatment of
the wounded, whlether. on land or sea, is the great pre-
valence of sepsis. Givi.ng my.:owx' experience of naval
cases, all the sovoulds: which-I have as yet come across have,
been septic, some of them verybadly so. I hear also that
those wlho are wvorking at tlhe army hospitals are having a
large amount of sepsis in shell and shrapnel wounds, and
in addition, at any rate while our army was towards the
centre of tlle linie, were having a good many cases of
tetanus and acute spreading gangrene. So far, we have
not had tetanus in the naval wounded, and that is, of
course, natural, for, seeina that the tetanus bacillus reaches
wounds from tlie soil, it is only those wounded on land
wlho would get their wounds contam-inated witlh thlis
oraanisml. And, probably for the same reason, I have not
m'et with a ease of acute spreading gangrene.
It is a very serious matter that all the larger wounds

wlhiclh arrive at the base are septic. It is true that in
somiie tlhe. sepsis is not so severe as to threaten the life of
the patient, but it is no light thing for a wound to become
septic. Once get sepsis into a wound, especially a com-

pound fracture or a wound of a joint, and you have no
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certainty as to wlhat the result miiay be. The patient nay
lose his life from one or otlher of the septic diseases, or hiis
limb m-iay lhave to be remloved in order to saveo his lIfe.
His convalescence will be prolonged and m-ay be inter-
rupted by the occurrence of freslh abscesses, wllile lie wvill
suffer muuch pain. He may bB left witlh serious defori-.
ties from the difficulty of replacino parts or of keeping
thlem in proper position on accouint of the septic wotund;
and as the result of the extension of the iinflamuinatioil and
suppuration to the various parts in the neiglhbourhood,
structures become matted together and great dlisability
may ensue.

ITS CAUSES.
It is now exactly fiftv years ago sinec Lister formeed tho

opinion that the cause of septic wounLd troubles was tlhe
entrance of bacteria into the wouinds, and since hie first
put that idea to the test in a case of compound fractUre.
And in that case he saw for the first time in his experience,
a compound fracture following the course of a simiple
fracture. and not undergoing supptiration1. His earliest
communication On the subject of the treatment -of wound,
dealt witlh compound fractures, most of themI1 severe cas2;s
and muchi soiled, and lhe rvas able to record a number of
aseptic results and to observe various phenomena, such a.s
the organization of blood clot, whiich1 only occur in an
aseptic wound. During time rest of. 1is active life lie lhadl to
treat many compound fuactures and otlher serious inijuLries,
and with some exceptions, to wvlielh I shall presently refer,
he obtained aseptic results.
You may well ask, then, why are we not lhaving the sameo

experience to-day in this war? Wh-iy are all tho large
wounds wlhiel reaclh us from the front in a septic conl-
dition ? For tllis there are several reasonis. One very
important point which affects this quiestion of septicity in
these wounds is the length of tim--e wlichl may elapse after
the injtury before the patient comnes undtier treatinient.
The conditions in tlle armiy alnld the navy are very
different from thlose in civilian practice. In tho latter the
patient can generally be attenided to within a very slhort
tim-e after the infliction of the injULrV, and can be trans-
ported quickly to hiis own lhomiie or to a public or privato
hospital, wlhere the immii-lediaLte and subsequlent treatimienit
can be at onice carried out uncder the mlost favoti-able
circumstances and without aniy fuLrther uovemient of tlhm
patient.

In tCe A r-my.
In the case of the armv tlle wotunided inust lie whlere

they fall and cannot be attended to perlhaps for niiany
hours. Formerly, wlhere there was not stlch a terrific liail
of missiles over tlre field of battle, and where, perlhaps, a
greater feeling of humanity existed, and wlhere also the
distances betveen the combatants were not so great, the
Army Medical Corps went otut witlh ainbulance wagons:
and were engaged during tlle proaress of the battle iti
ministerinig to tlle wounded and in picking them up anid
remnovinig them to a region of comparative safety at a slhort
distance away. The ambulance wagons and d6pots for
first aid were respected as far as possible by the combatants,
and though the niembersof tlle Army Medical Corps exposed
themselves to great dangers, still it was possible in mnany
cases to commence the treatment of the wounded com-
paratively soon after the infliction of the wound; and
further, battles were over usually in a few hours. At the
present time the condition of matters is quite different.
In many instances it would be madness to attermpt to pick
up the wounded while the engagemiient is going on, not
only on account of the tornado of missiles, but also because
the combatants are often too far apart for the Red Cross
badge on the arms of the men, or even on the wagon, to
be recognizable even if it were respected. Besides, the
presence of the wagons and men wandering about the field
might give important information as to tlle position of the
combatants. Tihe result is tllat the wounded often can-
not be attended to for a long time, sometimes, indeed, we
hear of forty-eight lhours or longer having elapsed before
they are collected, and in the meantime the wvounds are
becoming more and more infected. It is true tllat where
a medical officer is present in the trenches he mnay be able
to do a little, but only very little, in the way of treatment.

-Again, when the wounded have been collected, they must
nowadays be removed for a considerable distance, sonie-
times a good many miles, to the field or temporary hospital,
and naturally with enormous numbers of wounded this
transport .cannot be carried out in a particularly
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expedlitious or couifortable miianiier. Even at tllis field
Ilospital the patient is not at rest; lie can only remain
tlhere wllile tllose parts of the treatmeent that are most
essential are carried out, and then lie is sen-t oni to time base.
At tile field bospital, lhowever, tlme treatmlent of tlhe wouind
itself can be carried out, at aniy rate in the niore seriouIs
cases, but in inaiiy cases it is nlot till tlhe patient reaclies the
base that fuill attenLion can be paid to thte injturies cauised
by thle missiles.

Iu the crvy.
In tlle case -of- tle miavy the coilditiois arc also very

nnfavourab!e. In tlie o0l days the wounded -were carried
down fLomii the deckl to the sulrgeon's quiarters as soon as
tiley fell, or v-ery sooi0 afterwvards; lioNvadavs tie sni-geolls
amid non-combatailts oni a battleshlip) ane a11 kept below,
and onily those actively enigaged in the figlrt are on deck,
and consequently the wouidled mulst lie whtere thtey fall
till the battle is over, or, at aniy rate, till a ltull ini the
figlhting occurs. Froum the battlesliip time woundled arc
tranishlipped as soon as possible to the carlier or liospital
sliip, fromi wvllich again tl y aIeC transferred to tle
lospital at the base, btit the treattimelit of the wounds can
be coluilleniceed as sooni as they get oni board tile carrier or
lhospital shiip. So far tile wouiided liave beemi sent back
to time base in a destroyer or othier quick war vessel, but
this is very unifortuliate for thieml, as at doctor is iiot as a
rule carried omi board a destroyer, anid little or niothlinig can
be done for thiemii duiriing the tranlsit-at any rate. in the
wvay of re-niedying sepsis. It seeims to mile that wXliere-ver
possible a lhospital slhip should be in the ileighlbour-iood of
the actioin, anmd tle badlly w-voumde(d slould1)b0 takeln on
boai-d it as s;oon as possible; om, if this is niot acdvisable,
doetoms. orderlies, aiud (diessimi illmaterials shoul! be tranis-
ferrc(d to tie (destroyer so that the treatmiuent of the w-oumnds
mlay be commellcnce(d at once. The positiomi of the lhospital
s-hip and the transference of the would(lel ix, of couirse, a
mtiatter depellldent en1 the nmilitary imecessities of the case;
lbut tlhe coiiinianler sliouild alwvays have hpresemit in his
minid tlie sutpreimie imniportance of tIme immimediate treatmllent
of the wounlds, amid thle inadvisability of allowing sever-al
hours to elapse before tlley cani be attenided to. 'T'lle
point is ilot the speed witlh wlichl time woundcled cami be got
amshore; it is time earliest tim"e, tlhat treatmn-emit cami be conm-
menced, amid tljis, of course, cami be begtmi at once oil
board( ship if the necessamy maiians arL'e at hianid, how%vever
slowly the vessel proceeds to tlhe base. Time liaval wvoutideQd
lhave tlherefore aii advantage over time atmly imi tlat the
-wound is iiot so niuiieli soiledl, ami(i cami, as a rtile, be attemlded
to soonier; they lhave the disadvantage thlat the wvounds as
a whllole areiciore severe.
Now, as I slall presently poinit otit, the clhanices of

remiderhig a wound aseptic arme comiiparatively smlall after
twen1ty-four hiours, and practically nil after forty-Ceaigt
hours; indeed, after that timne I slhould niot muak;C any
attempt to disinfect time w-otunid. If, therefore, the case
(hoes miot coimneI under tr'eatimnemit withliii twveity-fouir hour-s
I do mDot thinlk that we cami blamiie anly sureaeoi O' raiy
sy;stemii of trcatmiucimt for tile septicity of the \ oNmud.

DI)SxFEICTmIoN OF WOUND)S'.
lBmit. im s-ijte of tlhe above dlisadlvantages, a large nmmiinber-

of cases d(o com1ie unlder sutitable condlitionis for treatmlent
wvithimn time period of timiie that I h2ave laid (dowII, amd thlat
b)eing time case, a colnsiderable pr-oportion of these patients
sihould i-eachl time base witlh aseptic woundi(is. This leadls us

to the qutestion of the dlisinfeclion of the Avotlund-a braiieli
of the treatmenrt of %vounds wlhiclh, I fear, is btut little
tauglht in the schlools. Lisier's experience amid practice in
th)is matter are forgotten, if, ideee(l, they ar-c muow kmmowvn.

'[his ol0iiisol0 really aiises from: tile wvant of precisiomi
anmd time carelessnless whichll is Cecepimig° ilnto tll treatmlemt
of womiiids at tlhe presemmt timici. I dlo not miialie this as a
uniiversal clharge by any m1elanis. There arc inliamiy sur-

geonis whlo take tlle vety greatest ca!:e, lsose operatiomns it
is a pleasure to waitCl, amtld whiose results are excellent.
limit there are otlhers wvlio do niot seemii to lhave got a proper
grip) of tle mmiatter, and -lmose results leave mnicl to lie
(lesilel. They follow tlhe faslhion in having a well-finislhed
op)eratimng thjeatre, and in dressimg thflemiselves up fi the
imiost approved amld elaborate faslhion, anid in hiavin2 in-
strunmients alid dressings sterilized, but they end tliere.
'Tliey forget the uibiquity of bacteria, and that their instrtu-
u1eitS. glOVeS, ctc., mLay lose their sterility during the
course of thc operation; tme' (leridle antiseptics. If suip-

|pu'atioi oectiio s ini the wounld afterwards, tlley ascribe it to
all sonts of eauses, sucIl as the silk, catgut, migrationi of
bacteria, aout, itnfLieluza, etc.-to inything rather tllaii
the real cause-namely, their own faulty manipuilationis.
And their exanple is iratiXrally followea by those w ilo
they teaclill.

Inl onle of iy books I placed at the beginniiing as a mot,to
tlle following scentence: ' SLuppurationi in a wouniid made,
by-a surgeon thlrouglh unbroken skiin is detc to soImle crirl.o
oni ti-m part of tlle surgcoln." Tlhis gave great offelnce, btit
it is absolutely trLue, and unless a im-an t.akes that vie%v
andil, wSlen things go wrolng, searclles hiis own proccdurcs
to sce wlhere the er;ror was, I qu'ite despair of hlis ever
beiing a tLustworthly aseptics-urgeon.

TrlE RISKIS OF " AsiiPsis.'
To exemlplify the carelesslness whlicli is niot uncommomn

in the treatment of 'wounds, I couldi ciltertain votn for the
rest of tllis imeeting in tellinga youi tile quaint thing-ss w%vhich
are doiie by those engaged in. operations, anid thie con-.stanit
opportlunities which are afforded for the entranec of
bacteria (lurilng ani operatioln, and tle crudle ideas whlich
aie abroad as to " asepsis " and " sterilization.''

1 saw ani operation the otlherlay; everything hlad been
sterilized, a dry sterilized towel was spread out oni a talble,
the boiled instrumnents were turned ouit on tllis towel, anld
were then arranlged by a nurse, wlho did not wvear a imask.
Something excited hier attention, two other nuurses canine
uip, also uminiaskled, anid tlle tlirce becamic agitatedl, all
belldilng over tile illstrumlents and tallincg at tieo saamc,
tille ; people were comiiiicg and going, aindt at least twcnt V
miiutes elapse(l betweeni tlec timie, that tlle inlstrumllenlts
WeCe.tLrned out aiid the coimmlilenieeinient of the operatioi.
AWere tiley still aseptic ? and y-et tle cgeon com ic
coml)pletely booted anid spurired, ininocently picks u11) a
knife, and goes oin with the operation. Is it alny WolldmeLi
that tl.at surgeoii h as a goodl deal to say about catgt.silk,
alnd so-called stitelh abscesses?

I amii always verey suspicious of so-called sterilizedc
tow-els and swalhs, especially in -work in private. 'Thev
are often plaee(l in a sort of potato steamer for a feW
mIlimllltes, an apparatus wlichl w7ould &take hours to cool.ia
potato, and thlerefore if I do liot lktnow thec nurses, I always
order tile towels; to be boiled in a pani for lhalf ani louil,
alind not totucled before I arrive. Well, in one case nurses
-were senit out fromii a large aseptic lhospital wlho vere saidl
to be fully trained an;d Immost excellenit. Tlhey receivedml-ly
instructions abouit time towels, and on mny arrival I fountd ta
very sniall. polKy room-l witll very few dishes in it (nlot the
palatial apartmlenits in wllich som-ie of miiy muore fortuniiate
confreres are accustomiied to operate). I loolk-ed about for
iyiv towels, buit could see no trace of tlhemli. I tllerefore
calle(d the lnuirse and1C asked lher for tielem. Slhe lifted tile
lid of the commlillode, alnd tllere were my aseptic towels,
reposinga at the bottomi of tile niglhtstool---another souree.
of coli infectioni of wounlds whlicll is vortlh remeulmbering.
A freslh inistrunlllenit is wanted durinig an operationi, or an

inistrulmienlt falls on the floor. It is popped ilito S0I110
boiling watei- aldcl presented to the surgeon. "sterilized"
-\itlhill a 1iillute' anid so oni.
A surgeon is doing ani intestinal anastomos'is-, clips away

illlucous nlem211branie, misllSes hlis scissors in solme salt solLi
tioll, leavinga the tags of lmlucoIs melelbrane and portioIns of
faeces ini tile basini, alnd wllemi Iiis liands becomiie sticlkv,
iilsesC tlemn in. the basimi repeatedly durinig the course of

the operatloin. Wh'lieli ani abscess containing Bacillus col/"
forms, lhe is iuiichl initerested and refers to the remarkable
habit that co/d lacilli lhave of wanidering thrlIough1 thle
coats of the intestine in cases of intestinial anastomiiosis,
separationi of adhesions, etc. Tlhis pernlicious lhabit of tlhe
Batcillus coli seems to be particularly commlnon in operationis
in the pelvis. It never seems to occtur to tlhe surgeon thlat
lie lias introduce(d tle s,epsis during Ilis operation, alid that
mi-igiratioln of bacteria, if it occurs at all, only takies place
tllroughl tue inlflamned wall of the initestine.

I thinkli the niani whio aniuoys m11e most istle boiled w.aicr
man!

Soimlc sm-goons seemi to take a particular pr ide in
cmphasizing tlheil conitemiipt for antiseptics alnd tile ex-
trenl-e silliplicity of tlleir miietlhods. A surgeon coinies to ani
operation and filnds a dish containing some fluid. le aslks
what that is, aiid tle nurse, whlio lhas been carefully
trained in real aseptic work, says, in fear anid tremublinig:
"'lThat is carbolic lotion for your instrunments.' It is imiost
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inistrulctive to see the look of contem-pt on the sturgeon's
-face as lie says: "Carbolic lotion! Whlio on eartlh uses
anitiseptics nowadays? I thlouglht tllat no one oult of an
asyluL ever thouhlit of tlhem. Take it away and bring miie
a boNvl of boiled water." He does not dlisinfect hiis liands,
l)ut trusts to the protection of boiled "loves, wliicl), lhow-
ever, are soiled at the very beginnina by beingu put oni with
unsterilized hanls. He thlinks that lie is no end of agreat
naln, and the unifortLuniate tlling is that the nurses and
studenits think so too anid fol'o-v Iiis fatal exaniiple. I
-wonder whether, if suit l a miani lhad a son at the fIront at
tlie prcsnt time, he would fe3l hiappy in. thle thoughylt that
the only tlhing tbat the suLrgeon lhad at lhand for the
treatmnent of wotunids in war was a basini of boiled -water!
'Thie futtility alnd littlenICes of it all miiakes m1]e sick.

Tlie ioe-ult of this slackness is that a good many lmlen
are beiDg slent ollt fromi tlle sclhools everyv year lwho are
niot iniipressed witlh thie bacteriological problermi inivolved
iin tlho treatlimenit of wounds, or whlo Ihave comie to believe
that iio suIlci probleimi is involved, wliile they lhave becoiiic
tlhorotrully imiipregnated with time idea that the use of
ailtiseptics is an abomnination, and that no suirgeon who
lhas aniy self-respect left, or whlo is niot in hiis dotage,
would ever thlilln of USing them, Wh'lien they are conl-
frolnted witli soiled -wounds, such aus oc,CUI onl thie field of
battle, they do ilot Iknlow whiat to do or hioNw to proceed,
beyond painting tlhe skin witlh iodine and covCriiig tle
-wound witli a piece of gauze. Tlie couisequence is thiat
the bacteria get a firili lhold on tllc tissues before a'iy
in'ans wvlhcich might lhave beeni efficienit in the first
inistanlce can be adopted. Henice tle3 resultts wlhiclh Lister
Abtained witlh com-lpound fractures at the very beainning of
h1is wvork fifty years ago, and wlicl lie cotntiuecd to obtain
subsequenitly, are niot beinig miet wNitlh in tlhC present war.
The answer, thteni, to the question, W\h1iy do practicallv

all wouiids in the present war becoimie septic ? is tlhree-
old: (1) Because thlere is often long aiid uniavoi(lable
Jllay in collectinlg t1Ce wounded andCI cmitmel1ncing treat-
itient; (2) because the wouncls may be very large anid
complicated aiid alnmost impossible to disinfect thtoroLglly
aInd (3) becauise in a good nmany cases nlo attempt is iniade
to disin-fect these wounLds, ol, if it is mauade, it is utterly
iniefficienit.

TnEAXTMENT OP' I'VOUNDS INX TITlE PI'E1EN-T WAR.
Ilow, tlhen, shocild tlim large opln w oudtlnsl, WlhichI OCCuIr

Ii wvarfare be treate(d? 'T?lie treatment of thesec wounids
iiiay be considered cider two headings-4, according, to the
timie at -which tlley contii under the nlotlce of tle surgeonl-
lnlll1ely. (1) tlhoso -which cani le treated duLringa tlie first
Lw;-cntv-fo,ar lhouirs after their iniflictiomi; anid (2) those
VlIicli are only muet wvitlh at a later period, wx hen sepsis anid
Situppuration aRre already establislhed.

1. Treathneil of ifottnds wtvlicht comic ita der the Sit reoan's
Care withitn the first Tiwen (U-Joutr 11-o! .rs tfr thei,
Infliction.

Let IIs consider tlhe condition of stulch a -wound fromii a
baeteriological point of viewv, and here I slhall only speak
i tlme larger wounds sometilmes cauised by bullets and
wounlds caused by fragulents of shell or by slhrapntel
b.mllets. Wounds due to the m-nodern smiiall buLllets, vlen
they piass directly from one side of the body to the otlher
xvitlotit imijuIrinig bone or beconmitig deflected, are very
smiall anid sometimes difficult to finid, anld usually scab
over anid ClSoe WvitlhotL any furtlher attention thln a piece
rif dry dressing, niless some imipoL-tant internial StrLuctUre
has been Injured.

Witlh regard to tlhe largfer wouindls. they muot, of course
lie widely infectetdI with bacteria at thc' timlCe of their
iiifliction--at ainy rate, to a considerable d(l ptli; and liot
0111v is tle wounlld( ilnfected at the miomiienit of inijury by the
b)acteiia carried in fromll the slinl amid clothing by the
frVagmnient of shell, but ib very rapidly becomes lluclh miore
seriou-sly inifected by dirt from time clothing or froml1 sur-
rouniidingy objects, and, in the ca-se of laud wvarfare, by time
soil of the place in whlich the woulnd is iniflicted.

Th'lese lar'ge nvotilids are collseqiieiitly inlfectedl +vitli all
kitlnds of bacteria, mlot only xviit nake(l, easily killed

Irgallisulms, but also witlh ighlyl l'esistaut spores, the latter
being most commuon and Illost dangferous in wounds, soiled
vithl eartli. Thiese organismris are nlot onlyv livino free in

ud1i cavity of the wound and tlhtis apt to be waslhed axvay
Iby the blood, btut they are also adlhmereiit to the tissues
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which form the sides of the wound, if, indeed, thley lhavb
not been acttually driven into themi. These bacteria., find-
ing themselves in a highly nutritiouis soil and at a suitable
temperature and with plenty of moisture, at once begin to
sprout and mLltiply 'Witlh great rapidity. I do not lknow'
lhow long it would take a spore to sprotut in the first
instance, buit I do nAot suppose it wouild be any great legath
bf time; but oncetlhey lhave sprouted they imiultiply rapidly.
-Ma-ny organisms divide and(l double their nunibers witlhin
twenty minuites. At that rate it does not take longo for a
wound to be filled Withl mlyria(ds of organiisms. Suppose
we talke it that eaclh organiism divides in half an hiotur, tlat
wotild miean tlhat each organi'sm1- givCes origin to over
15 million at the cnid of twelve hours. Further, not onlly
do these, organiisimis lmutlltiply iii the fluids wVhliclh are free in
tlle wound, but, being iii contact witlh wveakenied or dead
tissues, the patlogenic varieties soon peinetrate the tissues
and establislh tlhemiiselves there. Witlhin tIle fir-st twenty-
four hours, tllerefore, we may take it that the state of
matters is that tlie fluidls in the wotunid are alreadyv teemin
wxitli actively growivng bacteria, and that they havealso
penetrated into aniy pieces of doad tissue on the suLrface of
time woumid, amid, to a sliglht extent, iniLo the living tissues
foraminig tlIe wall of the wvound. Once they have pene-
trated inito the tissues, they establislh thiemi-.selves tlere,
andcl are extremely difficuLlt to dislodce.

Noxv it is evident that time on-ly efficient wvay of dealing
wi,hll suitli a state of miatters is to destroy tlhcse organismns
wvhiell lhave entered tlle -wound as soomi as circummmstammces
permit, and(I before they lhave lhad time to growv and estab-
lish) tlhemue1ves firml-ly ini the tisstues, bearingr in mind tlhu
fact that every lhotur tllat pas.sees they quiadri-ple tlleir
lmiimb1rs. at tim, very least. This will imot be (lone by
painititig a little iodiime over time skiii arotund, or even bv
pushing it ii amnong tlle blood, andl coverin" time wound
witlh a piece of aseptic gauze; very mnuchl m-iore careful and(l
vigor-ous treatment is requiired tlhani tlhat. Anid it sliould
b3 in tIme iiiitd of every titan wlio deals witim these wounids
that time ultiumit-e results depend to a large extent oln tlim
prevemitioll of sepsis, these resuilts concerning, lnot onily time
life of tlim patielnt, but also thr' rapidity and smootlhness of
hiis Cenivalescence aimd hiis later condition.
AsLto tlhe period of timiew durirng whiichl it is advisable to

attemmipt disinifectioil of tIme wouLnd my own opinion is thmat
it is onily itiriicg tille first twenty-four hours that it is at
all likely tllat bacteria can be eradicated; ammd, indeed,
after tw-elve houirs tme resutlt is niot at all cer'tam. DLulingf
time first twelve hours, lhowever, tlie great mmmiajoritv of
wounlds, unllless thley are large anid irregular or comiplicate(d
wvitli c\teLosive coirmmiminution of bone, cani be quite reamlily
amid immimiediately renderel aseptic, and if proper precani-
tioiis arce t liemi afterwards, wrill remaini aseptic, ancd thlus
time whmole troulbles resuLlting froumll tIme primary soilimig of
time xvoummd will be avoi(led. Eveim up to twenty-four hour.s
the itifectioii caim be rooted out in. a considerable percentage
of tll cases. in tlhe circumstances unider consideration,
wh1er'e woiunds are seilelIvitli eartil antd where, tlmerefome,
tlhere is considerable danger of tetanus and gangrene, I
think thiat thie period duringc wlicih an attempt at dch-
iIfeCtiOmi sh10Uld beA male mighlt be- prolonged up1) to forty-
eiglht lhouirs. After that tinie tIme disinfection will certainly
fail, amidc time attelmipt will do nior' liat-nm tiani good b-
injlring the tissuLes wlichl are opposinig tme itivasiomi of
timo bacteria amd. thtis enablincg ticm infection to spread
more casilv amid rapidly'.
Hence I WOUld lay it dowim as aim axiom of practice ii

the class of wotuindlcs Lutmder consideratioln, that if ltce trem-it-
nient can be carricd oltt teit/hin t/ie fitst tiventy-fouer htouties
(anti, itn the case of ts!otunds soiled iitiit eart/i,forty-eiq/it.
hiotrs) aim attempj)t sitould be made to 1.ill t/ie orfanmismitts
thic/h itav e1ttced/ctlth womnd. These organismns can omulv
bI got ridl of by in -lais of cimemical aantiseptics; I fear that,
try how you imm-y,youL caniiot avoid tlieir isce.

Choice of ci Disinfe ctan?{t.
Twvo points mumst be talken into 'consi(leratiomn in mialking

this attemnpt. TIme first poinit is, that we lhavo ilot onily to
kill actively growing bacteria, btt also the spores of bacilli,
seaing thlat some of time latter class of organisimis ar(m
highlly path-ogenic. For exa- ple, te tetanus bacilli and
various otlher bacteria wllicllcause pathogenic processes
suclh as soml-eformis of gangrene, are spore-bearing, and are.
titus extremely resistant to all destructive agents. Hence
tlle agents xve uise ImRust be sufficiently potent to kill spores
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iundcler wlhatever circumstances they are founid, wlhether
(dry or in albuimilnous or oily materials. And the second
point is, thiat these spores muLst be killed quickly, because
one cannot keep s5,uch potent agents for any length of time
in contact witlh the tissues, otlherwise they may destroy
thelmi, and furtlhermore, these agents, if absorbed into the
system, are all more or less poisonous.
There are thlree potent antiseptics in colmlmon use at

the present time, namiely, carbolic acid. bichloride or
l)iniodide of mercury, and iodine. Of these we muay ex-
clude the muercurial salts, because altlhough they kill
mnicrobes quite readily and in very considerable dilutions
if these organisms are free or in a slightly albuminous
fluid, they are of no use wlieni the organismns are present in
albuminous or oily substances. In the case of the former,
nercury combines immediately with the albumin, forming
a compound which possesses very little antiseptic power;
and as regards the latter, these salts do not dissolve in
oil, and therefore organisms lying in oily material are not
reached by the antiseptic. We are tlherefore left witlh the
two substances, carbolic acid and iodinie, and we m-ust now
consider these substances and determiine wlicil of them is
best and most suitable and in wlhat strengthls they should
be used.

(a) Carbolic Acid.
A saturated watery solution of carbolic acid (1 in 20)

will kill nalied, actively growing bacteria in a few
seconds, but will not kill spores with certainty under
from twelve to fifteen hours, and this time will be still
furtlher prolonged if these spores are present in albu-
iminous or oily material, because a certain amount of the
ailtiseptic power of the carbolic acid is lost in combining
witlh tlhese substances.
It is evident, tlherefore, that washillng out the cavity of

tlhe wound witlh 1 in 20 carbolic lotion will not disinfect it
if it contains the spores of pathogenic bacilli. On tlle
other lhand, liquefied carbolic acid will kill spores in a
very few muinutes-as soon, in fact, as it can soak into
them. And tlherefore, if carbolic acid is to be employed
in wounds soiled with material such as earth containing
pathogenic spores, it mnust be used in the form of liquefied
carbolic acid.

Carbolic acid precipitates and combines with albumin,
but the compound is still strongly antiseptic. It also
dissolves readily and in large amount in oil, still retaining
its antiseptic property, though not so strong as in watery
solution (1 in 10 oily solution is about equal antiseptically
to 1 in 20 watery solution). Hence the presence of oil does
nIot protect the bacteria. This is the chief reason why
I prefer carbolic acid for the disinfection of the skin rather
than any other antiseptic, because it dissolves in tlle
natural oil on the skin, and so can extend its antiseptic
action down the hair follicles and the orifices of the
sebaceous glands. Further, carbolic acid is an anaesthetic,
and its application causes very slight pain, which subsides
almost immediately.

(b) Iodine.
The antiseptic power of iodine is practically the same

ats that of carbolic acid, so that the 2 per cent. iodine
solution in comnmoni use is of about the same value as
1 in 50 carbolic lotion. What the effect of a 5 per cent.
solution of iodine, or of still atronger iodine, would be on
the tissues I do not know, but I fancy it would be intensely
irritating, to say the least. Even with the 2 per cent.
solution the skin muist be dry before it is applied, otlher-
vise it is very apt to be blistered, and the antiseptic
properties of the iodinie solution are said to be diminished.
How it could be used in the field with the impossibility of
dlrying the skin and keeping it dry I do not kmow, and I
am told that there have been several cases of iodine burns
of tlle skin where this antiseptic had been employed.

Further, iodine causes great pain, wlich lasts for a
considerable time, as is well known in connexion witlh the
iodine treatment of hydrocele. Wlhen I was a student the
treatment of hydrocele was the injection of a strong
solutioni of iodine, and the agonies which the patient
suffered afterwards, and the pain and tlle inflammation
wlhich lasted for some days, were in very marked contrast
to thle p)ainlessness and absence of inflammation which
follow the injection of carbolic acid.
Hence, thougali Im1ay be tlhouglht not to be-up to date,

I still prefer carbolic acid to iodine, not only for the dis-
infection of the skin, ba}t also, and more especially in the

circumstances witlh lwhich we are dealing-namely, as a
means of destroying the bacteria wlhichi have already
entered wounds before they colne. under the care of tlle
surgeon. I am nlot, liovever, prepared to say tlhat a
sufficiently strong preparation of iodine mighlt not possibly
effect the samie purpose, but in a few cases wlich I lhave
seen in wlhiclh iodine hias beeln applied to thle wound it lhad
not prevented tlle sepsis. Personally, if I lhad a woundI
I should insist on the use of carbolic acid in preferelnce tc
iodine, both from thle point of view of efficiency anid oJ
comfort.
Other antiseptics have been suggested, but none of tlhem

are sufficiently potent for the cases under consideration.
Of tlhese, hydrogen peroxide seems to be a favourite
abroad, but its antiseptic power is comiparatively weak,
and it would be useless against spores.

Method of Disinfection.
Before deciding the details of tlle proceduire to be

adopted in disinfectinig a wouind, let me recall Lister's
first worlk and our subsequent experience. Lister's first
attempt at aseptic work was by the use of a crtude soltutioni
of carbolic acid, called German creosote, so impure tllat at
first he tllought that carbolic acid was insoluble in water.
For a time hiis experiments were made onlv on compound
fractures, of which a large number, some of them very
serious, occurred In Glasgow where he was located at that
time. His original plan at first was to introduce a piece
of lint, soaked in this crude carbolic acid, into tlhe wouinds
and tlhoroughly rtub it into the recesses and then to put in
sonic more carbolic acid anid stir it up witlh the blood so as
to form a sort of paste whiclh filled up the wound. Every
day lie painted a little carbolic acid over this coagulum,
and, in order to diminish the evaporation of the acid, lie
covered the clot witlh a piece of block tin. Ordinarv
towels were then applied around to catchl the discharge
which soaked thlrouglh; no other dressing was employed.
What was the result? All the cases followed aln aseptic

course so long as lie continued the application of the
carbolic acid; there was no temperature, no inflammation,
no sloughs separatiing, no poisoning-iti fact none of the
dreadful things wllich students are led to believe will
result from the application of carbolic acid. No doubt in
some cases where the carbolic acid was in contact for
some time witlh the skin a small superficial slouglh formed,
which, however, was of no consequence. After a time,
when he peeled off the superficial layer of the clot, lie
found a healed, or almost healed, wound beneatlh. Anid, as
showing the absence of any injuirious effects, it was in cases
so treated that he first observed and demonstrated lhow
blood clot, if aseptic, acts as a mould for the penetration
of cells and for the formation of new tissue-wllat is nowv
known as healing by blood clot.
In some of his cases he discontinued the application

of the carbolic acid after the deeper part of the wound lhad
healed and when there was only a superficial sore, and as
he had not devised any antiseptic dressiing then, lie em-
ployed the ordinary dressings which lie lhad previously
been in the habit of using. rwo or tliree of these cases
showed septic troubles after the carbolic acid was left off;
and, indeed, phagedaena occurred at this late stage, tlhtis
affording additional proof of the protective effect of his
new treatment. I would recommend those who hold up
their hands in horror at the idea of applying liquid car-
bolic acid to infected wounds, to read and digest Lister's
early papers.-
As lie developed hiis system and found that carbolic acid

was soluble and active in oil and water, lie modified llis
plans, and later his metlhod was to washi out compoun(d
fractures thoroughly witlh 1 in 20 carbolic acid lotion,
taking measures to see that all recesses of tIme wouncd
were subjeeted to its action. With this second plan the
majority of compoulnd fractures also remnained aseptic, but
a certain proportion did not do so, these results differing,
thlerefore, from those wlhichl he obtained in the early days
with the crude carbolic acid; these failures chiefly
occurred in wounds wlliclh were badly soiled. We lnow
know the reason of tllis-namely, that the dirt may be so
ground into the tissues that the carbolic solution does niot
penetrate it thoroughly; and, furtlher, that the 1 ill 20
solution does not kill pathogenic spores in a slhort time.
This ledc us to remove all visibly soiled portions of soft
tissues or bones, ancd to applv liquid carbolic acid to tlleso
surfaces, usinig the 1 in 20 lotion for tlle rest of the wound,
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and this diminiished the nLiiumber of failures, and this is the
plan I adopt in civilian practice.

I believe that this plan would be qutite satisfactory in
the majority of wotunds in war, but -where- thlev are very
badly soiledl wvith earth. as is so often the case at present,
we slhould, I feel sure, revert to Lister's originial plan in so
far as to paint the lwhole surface of the wound witlh liquid
carbolic acid, witlh the excepton, perlhaps, of narrow tracks
in the deeper parts. Certainly'thlis ought to be done in all
cases of comipound fracture.

In carrying ouit thle disinfection of the iiterior of thle
wounid, not only m-iust it be dlone metliodically and
tlhoroughly, and all the recesses of tlho woucnd carefully
attended to, but one mu-st not forget tllat it is most
im-nportant to disinfect the surrounding slkin most care-
fully. It is useless to disinfect the interior of the woutnd
and to leave bacteria on tlle skin. free to mutltiply tlherVe and
spread in and infect the wound again. I also tlhink that
it is best to beginwith the disinfection of the skin.
Again, one great difficuLlty in obtaini'ng proper disinfec-

tion of a wound is the constanlt flow of blood froin the
.wound, wlichl dilutes and waslhes awa -the antiseptic, and!
steps must be taken as far as possible to arrest or control
the lhaemorrlhage in the first instance; this is a very
important point. It may also be necessary to open up the
wound, not oDly in order to arrest the bleeding, but also
to reach all the recesses of the wvound for the purpose of
dlisinfection. Furtlher, the process is painful, and tlhere-
fore I slhould advise tllat in all cases an anaesthetic should
be administered.

Proccdu re.
The procedure wou-Lld be as follows: The patienit lhaving

-been put under an anaesthetic, the first tlhing is to control
tlle bleeding. In the case of an extremity a tourniiquiet is
applied, but where the wound is situated in tlhe trtunk, any
visible bleeding points slhould be clamLped and the wounid
temnporarily stuffed witlh gauze or large sponges.

Tlhe next -step is to cleanse and disinfect the skin
tlhorouglhly. In the first place scrub it tlhorouglhly witlh
1 in 20 carbolic lotion and ether soap, tllen shiave it. and
finally washi it tlhorouglhly again with the carbolic lotion,
leaving a clotl satuLrated witlh the lotion over tlhe whliole
area, so as to continuc tlle disinfecting actioni and
pr'otect tlle skin wlhile the interior of the wounid is being
attended to.
The inaterior of tlle wound miiust inow be disinfected, anld

if it is necessary to gain access to the deeper parts in
order to enable one to see what one is doi'ng. whichl is very
imiiportant, the wound ivust be enlarged by incisions riiade
in suitable directions. Tlie blood itimust be thorollugly
swvabbed out, tlle wound m-lade as diry as possible, and the
sliin or fat or otlher structures wlhiel are visibly soiled wvith
eatrth or dirt slhould be cut away; the wound beinig then held
-vide open by retractors, a piece of sponge dipped in the
li(uefied carbolic acid is caefully and tlhoroughlly applied
to tlle whole surface of the wound and- to all the recesses,
care being taken, by lholding a swab ini the other lhanid on
the edge of the wound, to prevent the acid rutnning over
thle skin. It is well to spongc oUt thle wouind after the
first application, and tllen to applv the acid a second and
even a tllird time if tllere is bad soiling. If. at the bottom
of the wound, thlere is a long narrow traclk leadiDg- illtO thle
tissues, it nmay llOt be niecessary to disinfect it along its
wlhole length, because tlle probability is that the buLllet or
fragmient of slhell does not carry the organismis in to a very
great, depth.- If it is a large wound which las to -be
.soaked witl .the undilhted carbolic acid, it may- be well,
after about five minutes, to waslh it out first w-ith,. 1 in 20
carbolic lotion and then copiously -with saline soluttion. so
as to get rid of the excess of carbolic acid, and tlhtus redutce
the chiance of absorption.
Having completed the disinfection of the wouind, the

tou7rniquet is relaxed, the vessels tiecd, and a good sized
drainage tube inserted down to the bottom of the wound,
or even through a counter opening if there is any doubt
as to the thoroughnless of the disinfection. Aniy incisions
miiade by the surgeon maiy be closed by stitches. but no
attempt slhould be made to stitclh tup the original wouind,
unless possibly wlhere flaps of slkin lhave beeil tturned to
onie side, in which case tlley nay be brought rouglhly into
position by two or three stitchles. After the disinfection
of tlle wound is complete, it is well to give the s-kin arotund
an additional wash with the carbolic lotion, in case it imay
have again become soilecd from the wound.
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In the case of a wounid on the trunk or neck, wlhere nio
tourniquet is available, and whlere tllerefore the bleedling
cannot be tlhorouglhly clhecked, thel disinfection is nmuelh
imore difficult alnd uiincertain, because blood is conistanitly
-washing away and diluting the antiseptic. Hence, the1
first tlhing to be done under these circumstances is to op)e
up tlle wound and try to clheck the bleedinga by clamlipi:ng
any bleeding poinits; tlhese, lhowever, nmust not be tied at
this stage. Thje wounid slhould tlhen be firmly paclke(d withn
gauze, so as to clheck the capillary oozing. Havinig doneo
tlhis, the skin arotund is cleanised aud disinfected in the
manner already describedl, anid attention is tllen tuirned to
the wouncd itself. The plug is tlhen taken out adta
sm-aller onie substittuted, so as to leave the skin and stub-
cutalneouis tisstue exposed to view. The surfaces so exposed
arc then dealt witlh in tlhe nianner already described,
ba(dly soiled skini and fat being clipped away, and the
surface tlhorouglhly soaked witlh the anitiseptic. FuLrtler
portions of the plug are then remnoved, so tlhat tlle lwhole
surface of the wouud m-iiay be disinfected bit by bit; itn
addition it is well to irrigate it thoroughly witlh 1 in 20
carbolic lotion, and t,beni :with salt. solution... Finally, tllc
vessels are tied, alnd in doinga so it is well, in the first
instance, to take off the forceps one by one, daub tlhe
vessel witlh carbolic acid, catch it againi witlh clean forceps,
and tlheni tie it; the rationzalc of this procedure is that the
piece of tissue cauglit by the forceps lhas not been dis-
infected, and if it were tiecl at once, a septic poinlt anld
ligature would result.

Dressings.
In botlh cases, after the disinfectioni is complete, an aniti-

septic dressing (not muerely an aseptic one) should be1
applied. The reason for using a dressing containing an
antiseptic is that, in tlle first )lace, aseptic dressings areo
seldonm available oln the field of battle; and, in the second
place, it may not be possible to clhange the dressing for
some time, ailid if a non-antiseptic dressing is usecl tlhe
discharge passes. through it, and bacteria rapidly develol)
in it and reaclh the wound. On tlle otlher hand, a dressinig
conitaining an alntiseptic wlhichi is soluble in the serum iimay
give enougyh of the antiseptic to the serum to render it an
unsutitable mediumii for the developmuent of organisms, and
thus, if the dressing cannot be changed early, an aseptic
restult miiay still be obtained. I believe that wool im-
pregnated with salicylic acid is the best for this pu'rpose,
but it is well to put a piece of cyanide gauze (wNlicll is;
itself only feebly antiseptic) over the wound, so as to lkeel)
the salicylic acid from tle skin.

It takes a long timle to describe this miiatter, but it is per-
fectly simple, and I lhave adopted this metlho'd of dealin"',
witl compound fractures anid otlher open wounds for yearls
witlh a very large mneasure of success, and I should be very
muclh ashamecd if any considerablc n1lumber of cases wlicrh
camiie under nmy care within twelve lhours after tle accidents
didc not follow ai aseptic course.

If iodine is preferred, I cannot say wvhllat strength should
be used, but it certainily ought to be nmucll stronger tlhan
the ordinary 2 per cent. solutioni, wllich is the favouirite at
present. The procedure wvould be the same as I have
already described.

If iodinie is used instead of carbolic acid for the disinfec-
tion of the sk;in, it slhouild not be applied directly over tlhe
dirty skini, and tllerefore lhere also the skin m-lust be
thoroughly 'washed and slhaved and driedffirst witlh a dlry
clotlh, and then witlh acetonie. The trouble is that the skin
will soon be wet again witlh the blood and serum when the
,wound is taken in lhand, and not only is the disinfection
imuperfect, but the skin painted witlh iodine, if again
wvetted, is liable to be mucheh irritated, I have not the
slightest hesitation in saying that tlle disinfection will be
muchl niore tlhoroughly and satisfactorily (donie with1
carbolic acid witl less loss of time and also witlh less
irritationi of tlle skinl.

Possibilities of Earlij Treatment.
Thle proper disinfection of a wound cannot be ca-tried

out in a lhurry, anld uinfortunately in tl]e army it will not
be till the patient has arrived at the first field lospital,
and in the niavy till the patient reaches thje surgeon'squarters on the battleslhip, or the hospital slhip itself, thlatit can be talien in hadud thoroughly.WhVIietlher anythlin-gcailbe done in the field or trenches
w-hiclh mighlt lhelp to delay or circunmscribe tlle sepsis, is
a problem well wortlh considering. T'he first dressing-s
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witlh which tlle soldiers are provided are of no use except injudicious and lharn
to prevelnt the entralnce of- furtlher dirt, and the surgeon suppuLration hias begi
cannot- be expected to carry with hliIm the niecessary say that not only slio
arrangements for disinfecting the wouLnd, though he also even weaker onet
might carry some antiseptics wlhieh might be intro- get busy syringinga
dtuced into the wound. Thus we lhave been trying at various antiseptie la
Chathaimi to mlake soluble bougies or suppositories, each sion but every tim
containing 11 grains of carbolic acid, which miighlt be consider tllis to be vE
pushed into a wound before the emergency dressing is
applied, or the surgeon miglht be provided with strong
iodine solutioni, and pieces of gauze soaked in this In fact, my view
solution miglht be puslhed into the wound andl left there. wounds are exactly
No tlhorough disinfection can, however, be carried out the present time. I
till the patient has. reached some place (field hospital but I fancy that I h
or sick bay) wlhere he can rest for some timie, and where treatmeent of wound1s
the mnethodical disinfection of thle wounld can be under-' to tlhink and work
taken, As soon, lhowever, as the patient lhas arrived at tlhat if a wounid is a
such a place, the wound slhould be disinfected thlorouglhly, antiseptics into it, t]
whether anvthing has been done previotusly or not. Eveni lealing at all, 50 lonc
at the field hospital or sick bay it ml-ay not be possible to -the surgeol. Eutlkeep the patients long cenough for all thie wounds to -be already established
tlhoroluglhly disinfected, but, at any rate, all compound treatruent possible tc
fractures and wouvnids of joints whlvich do not require lhelp, and more.especi
amputation, and all wounds badly soiled witlh earthl, sliould and to poke gauze an
be dealt with as far as possible. practice,at present' i'

anitiseptics wheni tllh
Antitetanic Seruw adl Ailtiselsis Twhccie. when their use outsih

At. tllc present momnent great stress is being laid on tlle reinfection of instruiU
particular kinds of organisms wllichll ay have entered the other lhand, to use tlh
wounds, but very little is said abouit disinfectinig the they cannot kill tlh(
wounds. Instructions are being given as recardls the they can have is to
army that immediately the patienat colmles ulder treat- tissues. Tlhe-only ax
m-ient lhe should have a subcutanieous inijectioni of anti- wounds, and that onll
tetaniic sertuim and aniother of polyvalent alntisepsis peroxide, wlhiclh, alt
vaccinle. Now I canniot speak with aniy autlhority as seems to overcomne
to tlle proplhylactic value of antitetaniic seruLin whlen tissues to any markez
injected into the stubcutaneous tissue, but althotuglh stb- to wash out a septic I

cittaneoits injections, of this serum are of no value a rule, though very
in thIe treatment of tetanus once it lhas developed, loticeable harlm once
those who lhave worked at tlle subject state that I believe tllat the c
subcutaneous injection of the serum is of value against antiseptics wa
if used imlimediately on the occurrence of infection. As bv sturgeons wlho de
regards antisepsis vaccine as a proplhylactic, I amn very but took no care as
sceptical indeed. It miiay possibly moldify the severity of instruments, .etc.,. an
the impending sepsis, but I feel sure it cannot be depended the sam-e timie damag
on to prevent it. At the same timue, we must not dis- by their antiseptics.
regard aniy p,ssible safeguard, and for the present I think badly, but not, as the
it is well-in military surgery at aniy rate-to inject these antiseptic, but from
substances in' tlle manllner lwhich has been advisedl. weakened wounds.
I shouldl not think tlhat it is necessary in naval surgery to Listerisnm, and there
inject antitetanic serulu. were lnot following t

I dolope, however, that those whlo lhave to tieat these in the old days of t]
wounds will not take it into their heads tllat, after makinlg mlore tllaln once tha
,these injections, tlley have done all, or, indeed, anytlhing healed aseptically, y
of any real importance, for the safety of the patient. I us, it wvent wrong
amu verv much afraid that somne mien will be satisfied with sturgeons. The reas
these inijectionis, anid will take no fiurtller local steps to spray diiuimiislhed t
render tlle wound aseptic, and will look on these injectionis; enabled the organisi
ats a way of avoiding tlhe use of the Luelch-hated chieml-ical if no organismns wer
antiseptics. By all mreans use these injections, but never tioni of local resisti
lose siglht of the fact tllat the only trustwortiby vav of curious how difficult
avoidinig the septic diseases which otlherwise inevitably carbolic acid or othe
follow these wounds is to kill the organisms before they tion to a wound, but
lhave taken root in tlle body. Remember also that we side thme ivotul(l. Tlle
hiave not to do witlh only oie species of organisms; we the first to demionstra
lhave to (lo witlh a great many, alnd evell if the muetlhods anitiseptic application
suggested were as effectual as we could lhope, it leaves - -come from: witlhou
milany otlher! organisms untouelled. wound.

2. Treatmient of TVounds if m10e than Twenly-fo r or As tlle woundsilsav
:lForty-cight Ho6urs havc clapsed since the Infliction are niot only septic, bi
of the TW1o0und. It is tlherefore necess

It mnay lhappen that patienits caniiiot be t-eated witliin and especially where
thle period above mnentioned, anid the question then arises fere with themll by op
whether any attem'pt slhould be muadle to disinfect the tlle lhospital, but thiss
-wound in the muanner above described. By this timile the andfor all. Thepatien
organiismls will, for the lllost part, lhave got a firmhiold on the skin slhould be cl
the tissues and alny attempt to get ridI of theml by anti- previously described,
septics will fail, and if tlle attemiipt fails at this stage it dirt still visible abo
m--ay cause a great deal of harrm by inljuring the actively should be cUt or clipp
granlulating tissues. It ml-ay possibly be well still to clip witlh liquid carbolic
away ally visibly soiled tissues anid touchl the raw suLrfaces occasiolnally lnecessar
wvitli liquid carbolic acicl, but I thinlk tllat aniy attemlpt at tlie fiest possible e
general disilnfectioni of the Wound wvotuld be a very obtain this it is oft
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uful procedure, and still more so il
un. Indeed, I would go further and
muld strong antiseptics be avoided, -but
,s. I uisually find that surgeons at once
otut these early septic wounds with
tions, and not only on the first occa-
e the dressing is cllanged, and I
ery bad practice indeed.

*isuse of Antiseptics.
5s on. tlhe relation of antiseptics to
the opposite to those.in vogue at

It may be, that I amn not up to date,
aye, perlhaps, been trained to take the
more seriously than most people, and
a great deal at it. My own view: is
mseptic, wlhile I do not willingly put
lleir entiance will not interfere with
as no bacteria lhave been let in by

on tlle other hand,- if bacteria are
in a wound, I tlhink it is the worst
o miieddle with it more than one can
ially to syringe it out witlh antiseptics,
d other things into it. Tlle genieral

Is just the reverse, namely, to avoid
Le matter is of no consequience, anld
de the wound may. lelp to .prevent the
nlents alnd materials used; and on the
em when the wounds are septic, when
e bacteria and when thte only effect
damnage the niatural defences of the
atiseptic whicl I would use in septic
ly in foul-smelling ones, is hydrogen
hliouglh a feeble antiseptic, cei-tailnly
tlle fetor and does not irritate the
rd degree. If it is deemed advisabl-e
wounid, use normal saline solution as
weak antiseptic lotions. may do no
granulation is fully established.-

chief -reason for the present prejudice
as the free use of these lotions formerly
luged their wounds witlh antiseptics,
regards disinfection of hands, skin,

id.infected tlheir wounds tlhereby, at
Aing the resisting power of tlhe tissues
The result was that tlle wounds did

)y thlought, as the direct effect of the
the introduction of bacteria into tlle
They thouglht they were practising
,fore gave it a bad name, but they
the master's teaclhing. I remember
lie carbolic spray remarking to Listen
at wlhile practically all our wounds
ret if a wound did go wrong witlh
worse tha-ni in the hands of septic
son was that the irritation of the
lie local resisting power, and sc
is introduced to grow more readily;-
e introduced, this temiiporary diminu-
ning power did not matter. It i.
it is to mlake people understand that
3r antiseltic is not 'usect as an ali1.
as, ani application to the bacteria out-
lhealtlhy tissues are stei-ile, as I w'as

6te maniy years ago, and tlley need lie
a to tleLl; the enemy-the bacteria
it, anid sliould be kLilled outside tllI

Dra inage.
e comiie to us at the base lhospital tlhey
at tlicy are often imperfectly drained.
3ary in miost cases of large wounds,
bones or joinits are injured, to inter-
,erative measures on their arrival at
slhould be donie, as far as possible, once
Lt laving been putunderan anaestlhetic,
leanised alnd disinfected in tlle m-ianner
and if there is any eartlh or gross

)ut tlle wound the tissues involved
ped away and the raw, surface daubed
acidl. Apart from tlhis, which is only
y, the important point is to provide
,scape for dischlarge, and in order to
en necessamy to enlarge the original
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openings and to make counter openings. Furtler, any
foreign bodies whiclh are readily accessible, sucli as
clotlhing or fragmllenits of shell retained in the wotund,
slhou]ld be removed, btut at this stage it is not advisable to
openi -up fresh wounds in the deeper tisstues in order to
lhunt for bullets or pieces of shell, for this is onily to expose
fresh tissuies to inifectioln unnecessarily before the body
generally has developed its full resisting power.
As to the actual drainage of the wounds, that multst be

carried otut by the uise of as large drainage tuibes as can be
coniveniently introduced, w%vith lholes of stuitable size cut
in their sides; whllere tleve are counter openingas, it is
wsell to pass the tuLbe tlhrouglh from one opening to the
otlher. A most extraordinary practice has growni uip of late
--namlely, instead of using open tubes, to intr-oduce miiasses
of gauze into the wound, under the idea that they -will
(train away the pus. Even thlose wlho use tubes cenerally
slit them open at one side and fill them witlh gauize. Now,
tlhe object of drainage and dependent openings in these
cases is to let the puis rmun away as soon as possible so that
the products of bacteria shall not lie in the part an(d catse
local irritation or be absorbed. To puslh aauze into a
sinus is effectually to prevent the pus; escaping freely; and
thle pus, soakinga into the gauze and lying tlhere, undergoes
still furtlher clhanges as tlle result of tlle bacteric growtlh,
anld tlhus thle plig becoImles a highlv poisonous and irri-
tating suibstance. Whloever lheard of stuffing a drlainpipe
with gauze so as to let water runi away, far less tlhiclker
material lilkc pus?

I cannot conceive lhow this miietlhod of draining wounds
ever arose. I fancy it wvas some aseptic surgeon -whio found
that -when lie put a drainage tube into a -wound tlhe -wound
always snppurated, and the briglht idea occurred to hjim
tlat by using gauze inistead lhe woutld keep bacteria out.
hlowever it arose, I reard it as one of the niost foolislh andl
iiiiscliievous thinlgs that hias ever beeni intr oduced in
coiinexion withl the treatment of wounds, anud especially of
stippurating ones.

I may illustrate this by an anecdote. Some years- ago
I built a house in the couintry and we lhad some difficuilty
in getting a proper -water supply. At lenigtlh I fouind a
spring on the top of a hill in the nieiglhboutrlhood where the
eartlh lhad beeni somewhat lhollowed out anid wlhich was
uised by a crofter miot only for lhouselhold puIrposes buit also
to water the aninials. I got leave fronii the lan(dlorcd to
-niake a proper wvell there and to get tIme overflow for my
own use. This I did, maliinig a nice clean well for the crofter,
'with an overflow to water the animiials, and this left amlple
water for my lhouse. The crofters are very coniservative
people, tlhouglh they always vote for the Rladlical canidi-
(late, anid this partictular old lady lhad a areat affectioni
for tlhe old well anid resented very muclh the new one.
rLTo relieve hter feelings she put all sorts of things-rotten
lislh. etc.-into the well. We dlid not notice this at first,
hut tlhotughlt the water was extra good anld tasty. but
presently the flow of wvater tlhrouglh otur pipe begani to fail
and u-ltimately stopped altogetlier. Oni examining the
well the spring was all right, alnd tllerefore tliere was
nothling- for it bhut to dig up the pipe. Abouit a lhundred
yairds from tle well I foutnid a piece of dirty lincen, evi-
(lently a piece of tIme old lady's clhenmise, whichi was very
rottcen, and completely prevented tIme flow of thie water.
Now this is exactly wliat youi dlo wlhen you fill a drainage
tu-ibe witl gauze--you prevent the free exit of the pus, anid
the gauze becomnes very rotteni and poisonous.

I (ho niot tlhinlk that onie can go too far in prevenlting the
accumi-viulation of septic milaterial in a woulnd. Two of the
very best cases whlichl I lhave so far hlad lhave been cases
of fraetnre of the pelvis witli extensive tearing of the
rectinu. For a few days they were treated by drainiage.
A large tuibe tllrouogrl thie anuts, coInstant irrigation, etc.,
,without any inproveinient, but as soon as I performed
colotomy and cut off the access of faeces, their imiprove-
mtieint was immediate and moot remiiarkable, and one
of them lhas alrea(ly lhealed and wvill soon be in a cond(lition
to lhave his colotomiiy openiinlg close(l.

-Dressi,ngs.
As regards ldressings in these cases, of course aseptic

dressings are not only useless but injurious. Thes'Qeptic
(iscliarge soalks into tlhem-l and decoiiiposes tlhere. an(d the
dressing sinmply becomes a septic poultice -which poisons
the wounid. Antiseptic dressings arc ratlher better, and in

small wouncls do well enough. the dressings I use beinia
cyanide gauze next the wotund, with salicylic wool out-
side. But in large wounds the pus does not take up
enough antiseptic to stop the deconmposition entirely, and
I am not at all satisfied with large masses of dressings
over a wound. To pile dressings on septic wounds,
whletlher tllese dressings do or do not contain antiseptic
suibstances, is only to revert to the old miietlhods of tiwo or
tlhree cenituries ago, which lhave beell long since and quite
rigltly dliscarded.

I believe that in tlhese bad septic cales the less dressing
yotu apply thle better, and mDy experience is that as regardIs
dressings it is best only. to lay a few layers of antiseptic
gauze over tIme wound to prevent it being soiled by thle,
clothlincg or blanikets, and to apply boracic fomentationis
ancd change thlemii frequiently.

Irrigatio?i.
Whlerever it is possible, lhowever, especially in the ease

of largc woun(ds and those involvinag bones or joints,
constant irrigation with normal saline solution is by faL
the best miethod -of treatmiienit whlere circumstances allow
of the cmploymiient of this plan. The irrigation is at first
continiued day and night, but after somne time, as thle.
discharge gets less and the wotund begins to heal, boracic,
fomentations miay be stubstituted during tIme nighlt, buit the
irrigation shouild be continued duLring the day till lhcaling
is nearly complete. Whlere gangrenous processes set in,
a water batlh, frequiently changed, with a little iodineo
or potassituiii pernianganate in the water, is the best
treatmient.

REMOVAL OF MISSILES.
Tlhere is jLust one other point to wlhichl I slhall refer to-

niglt- llanilely, the quiestion of the renioval of the missile
wlichl lhas donle the damage. Of course, if it is present in
the main wounid, or is doing lharm-i by pressure or otlerwise,
it slhould be remioved at once; but not uincommnnonly f-a(g-
inents of slhell or btullets pass iiito the tissues for a consider-
able distance from the nmain wouniid, and, if left alone, mav
become encapsuled anid not do alny hiarmll, anid the wounn
of entrancc will lheal quite well. Stuelh fragments can be
remo-ved by a separate incision later on if necessary. I
tlinlik that thiere is too great a tendenicy to hlunt for smiiall
fragimiemits of slhell O'r btullets at the present time. It is
interestinig that whleni they traverse the tisstues for some
distance, they seem to slhed the septic mnaterial whlich tliey
lhave carried in witlh tllem. I lhave one ease hlere a piece
of slhell passed through the recttumll and1 is enmbedde(t
deeply in tllc otlher thiiglh and is not causinlg any irritationl.
It is well, lhowever, to lhave a stereoscopic skiagram takeii
in all tlleseC cases as soon as the condition of the patienit
allows; tlhis will help the surgeon to deternmine later oi
wlhetlher lie slhouild remove tlle fragment or not.

CONCIUSIN .
(GeitleiicmD, I am afraid I lhave takeni upl) far too m-i-uch

of yotur timnc to-nighit, buit the qtucstioni I have been ieferrinig
to is one of tremendotus importance, and I entreat you to
give it your miyost earnest consideration. If you havce}
followedl whlat I have said, it is clear that I only advocate
the uise of aiitiseptics at the very commuenement of tlIe
treatnient. butt at that timue, in order to serve the purpose,
they niuist be snfficiently powerful. I am muchli oppose(d
to their use in suppuratinig wounds. Solmie object to the
use of thlese strong antiseptics on the ground that tlhev
miiay cauise a slouiglh. Tlhis, however, is a mistale; used as
I m;lentionl, they Imiay kill a microscopic layer but n1o
visible slou-glh, buit even if they did, if you bave de-
stroyed tlihe bacteria, a slough is of no conseqtuence; it will
be absorbed like aniy other piece of aseptic dead tissue.
Eveni if there were a slouglh, whliat does that muatter as
comlpared witlh tie life of tlle patienit It is very ti-Ni
for tlhose of us wlho are parents to feel that aniy day we
may hear of tIme deatlh of otir boys in battle. If they (lie
on tlho field of battle, they at least die nobly in fighting
for their country and for tIme safety of those tlhey lhave left
belhind. Surely it maikes it still larder for uis to kno%v
that if they escape death oni the field of battle they may
still, as a resuilt of imuperfect disinfectioni of tIme wounds,
die fromu sepsis or be m-laimeid for life. I beg of yoou to
consider this miiatter calmlly and( logically and witlhout
prejudicc, and see that evemy PosSible mnans is talken to
avoid tlhis grcat calamity.


